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ACe4um J/J^^^yt^ *>j^ y/^^x -fjs^ J'A Formica) j»' 



- ( '^ce^ic Acid ) f^, 'J>^/^JyJ 





^^'^ CH3C00H 



CH3-COOH 4- NaOH 





HC00h4a+ H^SOh )~ HCOOH + NaHSOi^ 



CH3-COOH -h NolOH— ^CH3-C00Na-|-H^0 

2CH3_CH2_0H +0^ — kl_^CH3CH0 ^IW^^ 
2CH3_CH0 + 0^ »2CH3C0OH 



CQOH C_.0_H 
COOH C_0-H 

COO-lMa 



coo - Na COOH 
COO -Ma ^ ^ COOH ^ ^ ^ 




y / • * • '''' 




C< 



H-C^ X-COOH 
^C-H 



^^i^* wi;; 15')x. 



C,5H3,-C00H 



C17H33-COOH 



/ 

r 



H 




H- 



I 
C 



' " ^ — — ^ ^ — — 




C^Hg-COOH 4- NaOH ^ C^Hg- COONa 4- 



> 



I 



ji s::'jUx^i MJ^^ij^jyjb -r 



ft 



Jc^/oj^j — L i -ijr'^** 



CH3COOH HNO3 -g HCl 






C 2 H5 COOH - Jji 



(COOH)^ -;»CH3G00H2: HCOOH -w H2CO3 .u» 




C-0~H 
I 

C- COOH 



-I 



(COO-Na) 




2 



-1 



C2H3 OH-COOH 

(COOH)^ .^^ 





■if.' 



) 



f 

. cI^i R-COOfTl 



I 




CH2=CH. 4. H 



Nil 



2 + "2 



>. C ;H 



2" 6 

0^' 



C2H.^ + H 



Ni 



>. C2H ^ 





I 




CH 



4- + 



20 



^ CO 




+ 2H,0 + E 




R-COdH-i- HO-R: ^ R-CQOR ^ H^O 



CHj-COoIh + HOh C^Hg CH3C00C^H5 ^H^O 



J'. 



H-COO — CH3 
CH3-COO -C^H^l 






C-B, 



Vi-C 



CH 




C-H 



Nitrob 




'1 




I 



^(^J/;^ C-H 



C-H 



H-C 



^ ^x>y\^ ^y>/jiiy'J lf.}t '^'J>j ^>^y' v 





C-H 

Vi-C^ \ t-OH 

r 



c-OH 






I Pit 



CH 





CH3-COOH -h C2H5~0H-^ y 





CH2— IOhT CH^-OCOC^-rHjg 



I 



OH -1- ^^17^35 



I 

CH 
I 

CH2 — LQhJ CH^-0C0CnH35 



CH- 
I 



OH V^O0C-C^5H3^ ■CH2-OCO-C15H3, 

OH ^ H100C-Ci5H3^ ^ CH-0C0~Ci5H3^+3H20 

! 1 . 

OH Hi00C-%H3^ CH2-0C0-C^5U3I 





CH,-|OH 



CH - 



OH 



OH 



CH2-0C0C„H33 



CH2-0C0CnH33 






I ' - -ir-33 CH2-C00_C„H35 
CH - C00.C„H33 + _NL^ CH _ C00-C„H35 



C«2-C00-C„H33 



I 



CH2-O-MO2 

■ I • 

■ ^ CH- O-NO2 +3H2O 




1/ 




CH2-0Cp^C,,H33 

CH-.OCO^q^H35 + 3MaOH 

CH2-0C0.C,^H35 ^ 



CH,-OH 
^ CH « OH+SCnHjgCoOMa 



1/ 



UN 



A. 






1) t'.^i* j/;L^ j:-j> 




•••• 




CHj-CH^-OH 



I 




H-C 



H 



H,0 - 



CH^ - CHO 




CH2.= CH^ + Br 



CH 



Bv- 



R — OR R-O-R tc>i 

R-COOH R-.COO-R ,5 





i^i^^ jAdjii j/t xCji^ 

X >jUjh ^hjjc^i^)i/x/yi^ HMO3 jWC^ 



\\\ 



C-f 



C-COdH 



Mr 



6-H 




II 



-O-C-CH3 



H-C<^ /C-COOH 




H-C. C-H 

I 

H 



R-COO~R .A ^ ) 



\S6 



-4- ^' ^ -h 



GCO2+ 6H^0 > CgH^^O^ + ^02^ 



H 



CHO 

! 

C - 



OH 



HO- C — H ;#^t>Kjy.i^ 



H 
H 
H 



i 

C 
I 

C 

I 

c 
I 

H 



OH 
OH 
OH 




Jyj C 'jt 




2C0 



2 



wo/ 



^ >j^> >y!s ^\i^f ^Jj) j/j^ - T 




CH, —OH 

C= 0 

1 



HO 
H 

H ■ 



c 

I 

c 
1 

c 

I 

CH 



H 



OH 

OH 
OH 





<■> 



^ X y 






r, 




C^H^2Q6 > 2CH3-CH2-OH 4-2CO2 



CH,=CH2 + 



CI 



CI CI 



+ HCI 



^ii-u^-: ( Substitution Reactions) 





CH 



CI 



HCI 




CH3-.CH2-.OH i^H^SO^ CH^^CH^ ^H^O 



1 j^-'/*^ 




(Maltose) : 





: lLac4ose; 



r 





J 9. 







♦ 

1000000 r5oooo:':,0>^t'j;^A>vOL^'':>iY 








lhS.l\m FOR 
STAftCH 




- o»->>i I 




: ( Cellulose) J JjU 








0 -H 4-H— O-T-NOi 



H + H-0 



0 — >- H+-H— 0 



N02 

NOi 



0-NOi 



cellulosetri nitrate 



\ 





H + H 


-0 - 


— N02 




H + H 


0- 


''■ N02 


— H 










H -l-H 


-0 - 


-i-N02 


— H 








-H 









0-N02 



OH 



celluose dinitrate 



O-NOi 
^OH 



+ H^0 



cellulose mononitrate 



(COllodionj; 




"^P'J^L Collodion CoHon x>\':^^^'j>i/j:^ i2^'u;>yC 



,0-C0-CH3 .O-CO-CH3 
CfH^O^-O-CO-CH^ CjH70^-0-C0-CH3 

cellulose triacetate cellulose diacetate 



hp ' b , '>P^ 





1 



% * 





-J ^ - - - - - ■ ■ 



• 



♦ a 



^ » ♦ 



I. 



jluJU5i ^JU; ^ j» ^^^JU; w^Uoi «3iUA 



I 



^ ^ ci'-'yT J^^ ^y-;* ^>r3 yj^^ ^.?3 (rr^^' O^j/ 

- -Li\j ol:^— 

^JU% xiJii ^•f'^^ ^^^-=r^ is-'-^^ oNUaJ* J -^^^t w^"* 
y Ol-jOVl^ y^U^b tjjV joV^ jol:uJUi\ ^ ^)J^-rj'^>*wl 

^_,<5a*»^ tjl/ ^l/- ^Voe'yJ J-'>^JV' 




t 




* * * 




( 





* ( 



) 



^ ( 



« 



CH3-C-O— CH3+ H20-^CH3-C0OH +CH3-OH 





3HC = C-H ^ C^H^ 



3 C2 H ^ 



CH 

.CH 
i! 

\'^^ 'LI 

CH 



J^.jji\^ ( Decomposfticn 





C.H 




2H- CHO + 0^ 




am 

1 ^>j^if'i'f.''j''Y' 



5 '/^'^'»^^a'/''^^^>f(^^*^^^f^jl'^J^ -a 



f^zHfi -h CI 



>.C2H5C1 +HCI 




1 >>j^i^Ly,vj,u;^jiiiyj;^uV.;-^>u 




IT 



0^2^22^11 



12C 



+ 11H2O 



/Uv/ >uU^Oi;i ^ a,y,, y>y>^;-^> 



* ♦ 




^^'/j^J ^'"^''^U'.' - 








2A9 + s 



A32S 



4^ 




* f 



Ca(0H)2 + CO2 j^CaC03 +^^0 










+HCI. 
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(n 



'-^S J L^U> j^Xjl J^j y/ 







0 • 





t 



c 



I • I I 
c- c- c 



I I 1 

I I 

c- c- 



I 

c 



1 



c c 



H-C C-H 



\ 



c 



H-C C-H 

\ / 
C 



H 



♦ 



* * 





* ♦ ♦ 





* 






4 - 

NHj- C _ NH, 





r 




L J 





C( 



HCl 



( 



) 




) 




) ^ 



'if. 




./ * • • ✓ • / 



T 




{f\\ Kane) jtfj/;/ J^^u y^>,j -^^'^ 





TV 




n= 2 ^ 






6 + ^^2 



I - • * 



/ 



on* J^ji* 



CH 

C5H12 
C5H12 

C10H22 
•^15^32 

'^20"if2 
^60^122 



oc • 



Gas 



JJ 



JJ 

Liqjid 

Qas 

Liquid 



/J 



JJ 

Solid 



JJ 



-182,5 
-183,3 
-187, 6 

-138,3 

- 15V,6 
-129, 8 

-1b9,> 
-16,6 
-95 , 3 
-90, 6 

• 56 , 8 

- 53. 5 
29, 7 
10 
18 

36, U 

99 
105. 2 



OC ^' 



5 



-1-51 

- 88,6 
-42,1 

- 0, b 
-11,7 

36,07 

27,9 

9, 5 
e8,7 

98,5 

125,7 

150,8 
17i.,0 
270,5 
287.1 
309, 



n 

i 



250 , 

(at 0,00001 mm Hg) 

300 ^ 

(at 0, 0001 mm Hg) 





HYDROCARBON 


STRUCTURALFORMUL 


MODEL 


MethaneCH^ 


V 

H-C-H 
1 

H 


— t— ^ • 

j ^ 


Ethane CjHg 


H H 

V 7 

H-C— C-H 
1 1 

H H 




PropanC H 


H H H 
1 i 1 

H-C— C-C-H 
1 1 1 

H H H 

, 




Butane C 

1* 10 


H H H H 

V T 1 1 

H-C-C-C-C— H 
1 1 1 1 

H H H H 




Pentene C H 
5 12 

• 


H-C-C-C-C-C-H 
1 1 1 1 1 

H H H H H 


' » ' - -■■ ■ III 




RH + x^- >.RX +^ HX 



^3 Z^\^^U^)S.iCj> _y?jp»^wl^/i-^)>^^>«jL/ 



^m%j^Ci>f»j ^LVi-lcxl force iaM',>,j)/o/)jh>^jjyJ 





NHhOCN 



2^ 



NH 



1 






R— H + X - >: >- R>c -f HX 



CH^ + CI2 ) CH3— Cl-hHCl 
2C2Hg 4. 7O2 ^"^^^1 -H ^^2^ + ^ 





- • 





1 -^'^J:^^' 



C + 2H^ 1500C ^ . 
2H^S + CS2 H- hCu ^CH^ ^ 4CuS 




^^^^3 + t2Ha . >. 3CH4 V*^AIC!3 



tr 







* 



CH3C00Na___Hh 



^jt^j^^}^ cl^-'o/ju J^/yJ>'j Ijul><>x> J,>J>'y f 



•0^ 





CH3_H ^. CI_CI > CH3-CI + HCI 

(jc^'-^ — ^— >^ '^y^^-^t^j'^^^y' 

CH3_C! + CI2 y-lW-^\^ + HCI 

CH^Cl^ + CI2 1 ^ CHC\3 .+ 

CHa3 + CU i ecu ._. HCI 



• 



^ju J J>t^.^.f<i^V^.u ^> J,/; 







'^-'yy'^' t>^' <^ j-i^CA/Z^y'^^ -J'^^^'^y^y 7^>'>ijr> 



CH^ +2O2 ^ CO2 -f- 2H2O +E 





M * 




r 



y - 




NaCi 



H9O 




o o I 

HOC0COHH-C — C-H 

00 J i 

H H 




■ic. 



* 






(20 0 C -ZQXii)c^jy^jJ^yl 410 0 C _ 20 0 V l/y^7p> 



Fractionating 
Tower 



still 




Condenser ( ^S»^\ 



Gasoline ( Ol^) 
Kerosene Oil f- 



Fuei Oil 



Lubricating OiU ^ 



Pitch( A ) 
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lOOC* _ 200C 




1 




200C - 300C 




2 




315C_S15C 

4 
• 


• 

• 


3 




31 5 C 


-ft^ . 


»f 




•VB C'*— 75 C 






4 " 






6 



• • I O'- 

- -I 





^ju^-^f [Ajy,jjj»:i SjU-j^jj, "^y^A 6 t*t>Xj-*jJ»*^ 

• JOi^'' ^A\Kv^ne) 'jyhjJ^j^ AlKvjlene l Alkene 









• 








> 






H 1 


1 — 








r 


• 









y^M^^iJ^^M C3 H ^ ^^v>u*'>>^ (23 = 6; y..uib>t^'. 




« • 



in 













ethane ^bo] 




ethene!;ethylene 
Propanetpropylen 

\ ■ ~" i 




Propane 




% 


Butane 

»— 




ButeneuButylene 






Penten^pentyiene 


^6 1a 


Hexane c^U^jCg H,2 


HexeneVHexylene 




Heptane ^^^^jC^ H^J HeptenetHeptylen 


^8 Is 


Octane ol^l 


^8 ^16 


Octenevoctylene 




Nonane o^y 


^9 ^18 


NoneneuNonylene 



ft 





c— c-c 


























H-C^C— H 




t 


\,_ .... . . i 

^ V. 


H « H 
1 f 1 

H-c=C-C-H, 

h 




!: 




'11 ri 

H— c=G-^e-:c-H 

H H 








III 
H H H _^ 







is 











- CH = CH^ + Ij V CH3 -CHI ^ CH^l 



C2H4 + HCl CH3 - CH2- CI ' 




r ij .. « H2SO4 

^2^H + ^ > C2H5OH • 



2CH3-CH = CH2 + 9 O2— — ^- SC02+fiH20 + ^ 




CH2=CH2 HCl ^ C2H5CI 

CzH, H- ^2C0, H.2H,0 +E 





4 





•J 




-A 



/ 






C^H 



2^2 + ^ 



Ml 






CH 



AUO 



2O3 ^^i^^^ \^m 



CH 




•Jus 







H2 50^ 




44ci/5f< ^^^^ 




O 0 
0 0 
0 o 







V 

1 X>jP^j^Jj^ 




AT 



/ 1 b^j<C> 




^ H7C — CH 











^3 ^6 




A 

CHx- CHi 




^4. ^ 8 




HX- CHi 

Hit? CHi 




^ 5 "^lO 








,^6 ^12, 




■ t\ ■ •. ■■ 






i — '-^ 

(2) 

H~C=C- C 





H 



H — C 



C 
I 

H 



H 



c = c- c 



H 



c 

i 
H 



H 

/ 



C=C~C -H 

I 

H 




s 



5 c^H,o 

1 ^^i'(>".>>^(^>JX/l'' 



(^1 



3HC = C-H ^ C^H^ 

" ^: Feci3 j^^./^y 

CH= CH + HBr ^.C^HjBv- ilHi:^CH3-CHB»'2 




as 



2CH = CH + 50^ ^ HC02 + ^^20 + E 







CaC2 + IH^O ^ CalOH)2 + G2H2 








4 




6 



^0 



1 >''/"J/^J^'^L//'VP^-VI/-' 

* • 



> 








H 



H 



H 



H 



H 



H 





t 





■C 



H 

C , ' ' 



3H-C= C-H *- CjH^ I. ^f-?^ I" 



V 



CgK^ + NN103 "^^^'^ > C6H5-NO2 + H^O 



- ^ 



C/y + j'.y — ^^^^ j^y.jj/ + 



W C/J 
il.. . n Fe I 1 



. ^^yj^iij.yi ^^C::^^^^^ 



CH 



H 



CH 



CH 



CH 

HC^ ^CH 



-H 



HC 



CH 

^ \C-CH-OH 



HC 



. ^CH +CH,-OH 

CH ^CH 



CH 



HC 



CH 



CH 



-H 



HC 



HC 




H +CH. 



C-CH3 
<^^CH 



HC^ 



•CH 



CH 



or 



CH In 



CH 



CH 



0^ 



CH 



H 



2. 



CH 



CH 



CH 



I 



CH 

MC-^\CH 
I 



CH 



-2H 



HC 



CH 



C 



C-H 



4- i^jj^ 



HC 



H 



CH 



CH 

i 

CH 



CH 



CH 



CH 



Na 

C.>iyuu5 ^^^^ 



CH 

HC<:^^.C-COONa 



HC<\ /CH ^[^£>^ 
CH 



CH 



HC 



C-CHo 



CH 



CH 



CH 

HC<^ ^^.C-CH 



.CH 



CH 



C-CH- 



: ( Naph^-halene) 




7^ 




1 ^Mc/!^ 




> y JJ^j ^^'/■'■> 

J ' • V J O;^^'!' '^'^^ 









IT 







CH^I^ HI3 ,5 CHI3 HC»l2 




^nH^n +2 , CnH2n-2 - ^ 




4. Cjl^^b' - CJ^\ 
I 



of-' -I 



CH 3 . 




CH2CU -Ja*! 




= CHCl2 -•> 












• • 










A 










«r 


X ) ^ 

4 



IN 



CnH 
CnH 



2n- 2 



2n + 2 



CaO , NJaOH 



-6 



- 1 



-7 




^ 1 



) 




( 





1/ 



^ \ 
H-C CH 

1 H 

HC^ CH 







^ y*:* 'j.y. -^ 6?" 3 




H- HCl - 





M<5c^^yj/^^;,/c.,..^J,L (^C|-!3_ 0 - CH3 )^U.Lf^ 







H 



CH— CHr— (^Nj — CH3 OJ 



CH CH IV) 



(2} CH3-CH3 + Cl2 

(3) CH= CH + H, n; 

(5) + CS^ + Cu ^CW^ 



VI 














Methane 




CH3 


Methyl 


Ethane 


C2 Hg 


. . — 

• 

^2 ^5 


Ethyl 


Propane 


^3 ^^8 


C 2 H -7 


Propyl 


Butane 






Butyl 


pentane 




^11 


^ Pentyl 



vr 






:h3_c-h 

■^''A'^^fjl'^ -C-OH t COOH : 



vr 



N ) 



/J 



NAME OF 










LX AMPLE 5 


CLASS 








*% 1 


I none / 


D H 


CH3 CH3 

CH^CH2CH3 




;)! k p np 

O I i\ c lie 




RCH^CHo 
RCH=CHR 


CH3CH = 
C H3C H= 


=CH2 
=CHCH3 




alkyne 


C=G 


RC = CH 
RC=LR 


CI^CH2C=CH 

C H^C=E: C C H 2 




alcohol 


— 0-H 


R-O-H 


CH3CH2OH 

C H3CH2CH2OH 


Jj> \ »/. 


ether 


— 0 — 


R-0— R 


CH3OCH2CH3 




amine 


— N-H 
1 

H 


K IN n 

H 


CH3CH2 NH2 
CH3CH2CH2NH2 




ketone 


0 
II 

— c 


0 
II 

R— C— R 


0 
1 

CH3-C 


:_CH3 


• 








CH:,-C CH2-CH3 Jj>^^- 


aldehyde 


0 

II 

— C— H 


0 

li 

R— C— H 
(RCHO) 


0 

11 

•: CH,— C — H 

0 

CH:,CH2-C — H 




0 

capboxylic _^'_q _h 


0 
II 

R-C-O-H 


CH3-C— 0 — H 





acid 



(RCOOH) 



-COOK -OCuO OH COH- . ^, 



COMH2 WW^- NO^ NH3 



^0 » ^'^^^t^ jr^L^yir^^ Y'-^-^ 




2 

COO 




V6 



y>/.^,AHO-j 

J^>'.>iw,uR _T 



Yt 






(1) CH 



+0H 



(Z) CH3_ CH3 . 



+ 0H 



(3) CHo-CMo 



CH 



CH 
I 

OH 



2f> 



+20H 



>-CH 



I 

OH 



CH 
OH 




CH^OH-CHOH-CH.OH Jr. 





r 



4- 
- ! 



/t^ — ie-j 



B.P.: 



; CH, I Methane 6C,j CH^— OH 



Metanol [ ^j^^lss 



C^HJ ethane oVleii CH^CH^rOH .ethanol 



C H iPropane 



C H 



Butane j>0< 



CH-GH^-CH^-OH 



78 




(II 



In4ernaVional Union of ptt*e Applied^ Chemislr^ 



. jj)i^>^jfl (Primary Alcohol) 



j^i^ I CH^^ — OH Hthawol 
SecoYidavi^ Alcohol y.'j/j:.r/:/..J>i.^y>.;r^^,^ 



jJ[y^i/,JsjJ^ CH 3— CH -4)H 

^ ^^^ 

. j;iJ>jf>';TerV\aYvj Alcohol t 





>P .>x> CH3 R ./:^y ^ _\ _ OH ^pjjr W.^> 



CH3-CHOH ,CH3-0H CH3_CH^0H (a 
CH3 

CH3-\-0H (b) ^*^VcH— OH ^aj 

CH3 ^^^3 

CHj_CH~CH, CH3I-OH ^c) 

II ( ^ (d^ 

OH OH OH . 2 7- 



CH3-CN--CH2-~-0H (f) 

M OH 

I 

JM CH3_CM2_C_CH3 .g, 

CH3_C-CH^_CH3 ch) cft, 
H 



Y 



H H H H H H 'h u 

I I I I I I I I i 

H-C-C-C-C— C-H H-C-C-C-C— H 



I I I I 

H H H H H ^ .C.^ ^ 

^ ! H 



t Jibuti 7>jUj/> 




: (Alcohols Reaalons) lflH/'Ur^J)#uJ 
CH3.,CH^-0H ^2^^*^ > C2Hh +H2O 

150*C 



R — m 

R— m ^ 

2CH3 - OH -I- 2 Ha 2CH3 — OMa+. 



j^Oi'i' + + 



r 




CH3_0H 



CuuO 

^ H-CHO+Cu+u^O 



C2H5OH 30 



2 



2C0 



2 + 3H^0 ^. E 







CH^ — dt! — ^ CH3-OH 

-I- OH 



^19 23 Ju^H/^ujui^'j'^ . •^'^JH/i^/j/Y^'^j 



4/ 



J^r/* ^'''^yf^ ^/^-UjO} 40 0 c iS/7^|>v>'t>' k 



2H^ + CO V-CW3-OH 



H 
I 

H-e-0 + ^ > CM3 — OH 





2CH3— OH +30^ ^'^^^l ^i-'^^-p 

2CW3-OH ^ ZNa-^ -^'2CU3^0Ma 



CH3_ 0H + CH3_C0rm ^CH3_ COO-CHj+H^O 



<J^'J}^ -4- Jc^'-^y — ^ -\- 
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